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Abstract 

Poisson supcralgcbras realized on the smooth Grassmann valued functions with compact 
support in R" have the central extensions. The deformations of these central extensions arc 
found. 

1 Introduction 

This paper continues the investigation started in [2], |S] and [3]. We consider the Poisson 
superalgebra realized on smooth Grassmann- valued functions with compact support in M n . 
As it is shown in j2j this superalgebra has central extensions for some dimensions. For these 
dimensions, we found the second adjoint cohomology space and the deformations of the 
Poisson superalgebra under consideration. 

1.1 Poisson superalgebra 

Let K be either M or C. We denote by D(M n ) the space of smooth K- valued functions with 
compact support on R n . This space is endowed with its standard topology. We set 

D™- = D(M"+) <8> G n ~ , E™~ = C°°(R n+ ) <8> G n - , D%- = D'(R n+ ) <g> G n - , 

where O n ~ is the Grassmann algebra with n_ generators and T>'(IR n+ ) is the space of con- 
tinuous linear functionals on r D{W n+ ). The generators of the Grassmann algebra (resp., the 
coordinates of the space M n+ ) are denoted by £ Q , a — 1, . . . , n_ (resp., x l , i = 1, . . . ,n + ). We 
shall also use collective variables z A which are equal to x A for A = 1, . . . , n + and are equal 
to £ A ~ n + for A — n + + 1, . . . , n + + n_. The spaces D™~, E™~, and D'™~ possess a natural 
grading which is determined by that of the Grassmann algebra. The parity of an element 
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/ of these spaces is denoted by e(f). We also set = for A = 1, ... , n + and Ea = 1 for 
A = n + + 1, . . . , n + + n_. Each function / G -E 1 ™- can be expressed in the form 

/(*)= E 

Oi=0,l 

We will use the notation supp(/) = U{ a ,} su PP(/ai, ...,a„_ ) C M"" 1- . 

Let d/dz A and 9 /cte" 4 be the operators of the left and right differentiation. The Poisson 
bracket is defined by the relation 

{/, g}(z) = f\z)^ AB ^s9{z) = -(-iy {fH9) {9i /}(*), (1) 

where the symplectic metric to AB = —[—1) £a6b uj ba is a constant invertible matrix. For 
definiteness, we choose it in the form 

X 5 ap ), \ a = ±l, i,j = l,-..,n + , a,(3=l + n + ,...,n- + n + , 

where is the canonical symplectic form (if K = C, then one can choose Aq, = 1). The 
nondegeneracy of the matrix uj ab implies, in particular, that n + is even. The Poisson 
superbracket satisfies the Jacobi identity 

fa h}}{z) + cycle(/; gi h) = o, f, g , he E£ . (2) 

By Poisson superalgebra, we mean the space D™- with the Poisson bracket (0) on it. The 
relations (JIJ and (J2J) show that this bracket indeed determines a Lie superalgebra structure 
on DI-. 

The integral on D™~ is defined by the relation / = J dz f(z) = J Rn+ dx J d£ f(z), where 
the integral on the Grassmann algebra is normed by the condition J d^ 1 . . . £ n ~ = 1. We 
identify G n ~ with its dual space G' n ~~ setting f(g) = f d£ f(£)g(£), /, <? G G n ~ . Correspond- 
ingly, the space D'™~ of continuous linear functionals on is identified with the space 
r D'(W l+ ) ® G n ~. As a rule, the value m(f) of a functional m G D'™~ on a test function 
/ ^ wm b e "written in the "integral" form: m(f) = J dz m(z)f(z). 



1.2 Cohomologies of Poisson superalgebra 

Let L be a Lie superalgebra acting in a Z 2 -graded space V (the action of / G L on v G V 
will be denoted by / -v). The space C P (L, V) of p-cochains consists of all multilinear super- 
antisymmetric mappings from W to V. The space C P (L, V) possesses a natural Z 2 -grading: 
by definition, M p G C P (L, V) has the definite parity e(M p ) if 

e(M p (fi, ...,/,)) = e(M p ) + e (A) + . . . + e{h) 
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for any fj G L with parities e(/j). The differential is defined to be the linear operator 
from C P (L, V) to C p+ i(L, V) such that 

p+i 

<M p (/ l5 f p+1 ) = - ^(-l)^(/i)K/)li,i-i+ £ (/i>M p/ . . Mp(/i; ^ /. ; ^ 

- ^(-i^^i^i^-w^a, .../, ,. {/, ./;}. /,,,. ./;,, ./;,,). (3) 

for any M p G C P (L, V) and /i, . . . G L having definite parities. Here the sign" means 
that the argument is omitted and the notation 

has been used. The differential d v is nilpotent (see [T]), z.e., d p+1 dp = for any p = 
0, 1, . . .. The p-th cohomology space of the differential d p will be denoted by H v . The second 
cohomology space H^ d in the adjoint representation is closely related to the problem of finding 

formal deformations of the Lie bracket {■, ■} of the form {/, g}* = {/,(?} + fi 2 {f, g}i + 

The condition that {•, •} is a 2-cocycle is equivalent to the Jacobi identity for {•,■}* modulo 
the ft 4 -order terms. 

In [2] and [3], we studied the cohomologies of the Poisson algebra D™~ in the following 

representations: 

1. The trivial representation: V = K, / • a = for any / G D™~ and a G K. The 
space C P (-D™^,K) consists of separately continuous antisymmetric multilinear forms 
on (_D"-) P . The cohomology spaces and the differentials is denoted by i7f r and dp 1 
respectively. 

2. The adjoint representation: V = D™~ and / -g = {f,g} for any /, g G D™+- The space 
C P (D™~, D™~) consists of separately continuous antisymmetric multilinear mappings 
from {D™~) p to D™~ . The cohomology spaces and the differentials is denoted by H^ d 
and dp d respectively. 

The following theorems are proved in [2] and [3]: 
Theorem 1 

Let bilinear forms C\ and C\ be defined by the relations 

Cl(f,g)=fg, (4) 
C 2 2 (f,g) = J dz {f(z)E z g(z) - (-iyV>Wg(z)8. z f(z)) , f,g G (5) 

where Z z = f 1 - \z A ^. 1 

If n_ is even and n_ ^ n + + 4 ; then if t 2 r = 0; 

if n_ = n + + 4, £/ien i/ t 2 r ~ IK and the form C\ is a nontrivial cocycle; 
if n_ is odd, then if t 2 r ~ K and the form C\ is a nontrivial cocycle. 

1 The operator £ z is a derivation of the Poisson superalgcbra. 
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Theorem 2 Let V\ be the one- dimensional subspace of Ci(D™~, D™~) generated by the 
cocycle 

™>X\2 = £*/(*)■ 

TTien i/iere zs a natural isomorphism Vi©(E™-/D™-) ~ taking (Mi, T) £ Vi©(E™-/D™-) 
to £/ie cohomology class determined by the cocycle Mi(z|/) + {£(z),/(z)} ; where t £ E™~ 
belongs to the equivalence class T. 

Theorem 3 

Lei n + > 4 or (n + = 2 and n_ > 4) 

Let V 2 be the subspace of C 2 (D™~ , D™~) generated by the bilinear mappings m 2 \i and m 2 \ 3 
from (-D"-) 2 to D™~, which are defined by the relations 

^(z\f\g) = m(^ AB ^ g(z), (6) 

m 2l3 (z\f : g) = gZJ - (-l)<^fZ z g. (7) 

Then the cochains m 2 \\ and m 2 \ 3 are independent nontrivial cocycles, dimV 2 = 2, and 
there is a natural isomorphism V 2 © (E™-/D™~) ~ H 2 d taking (M 2 , T) £ V 2 © (E™-/D™~) to 
the cohomology class determined by the cocycle 

M 2 (z\f,g) - {t(z)J(z)}g + {-lf^ {t{z),g{z)}f , 

where t £ E™~ belongs to the equivalence class T. 

Theorem 4 

1. Let n + = 2, < n_ < 3. Let N^f) = -2A(z 2 ) / du9{x l - y x )f[u), where A £ C^iR) 
be a function such that £ D(M) and A(— oo) = 0, A(+oo) = 1. Let 

z = (xi,a? 2 ,£i, ••• , £»_), u = (y 1 ,y 2 ,r) U ... , r] n _) 
Q(z\f) = J duS(x 1 -y 1 )9(x 2 -y 2 )f(u), 

N 2 E (z\f, g) = Q(z\d 2 fg) - Q(z\fd 2 g) - 2(-l) n -^ d 2 f(z)Q(z\g) + 2®{z\f)d 2 g{z), 
N?(f,g) = N 2 E (f,g) + d?N 1 (f,g), (8) 

A(z\f) = [ du5(x-y)f(u), (9) 



A a (z\f) = J dur) a 5{x-y)f(u). (10) 

Then the bilinear mappings L 2 ~ from (D^) 2 to E%~ defined by the relations 

L° 2 (x\f,g) = N°(x\f,g) + ~(x%f(x))g(x)-±f(x)(x i d i g(x)), 

Ll(z\f, g) = N 2 D (z\f, g) - A(z\f)g(z) + f(z)A(z\g) 

{fdefiz)) A(z\g), (ii) 

L*(z\f,g) = N 2 D (z\f,g)-A(z\f)g(z) + f(z)A(z\g) 
Ll(z\f,g) = N 2 D (z\f,g)-A(z\f)g(z) + f(z)A(z\g) + 
+d^f(z)A a (z\g) - (-iy^A a (z\f)d^g(z), 
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are cocycles and maps (_D 2 ) 2 to _D 2 . 

2. Let n + = 2 and < n_ < 3. Let be the subspace of Ci{p^~ , .D 2 ~) generated by 
the cocycles M\, Mf and L^' , where the cocycles M\ and Mf are defined in Theorem 
® 

Then there is a natural isomorphism © (E%~ / D%~) — H^ d taking (M 2 , T) G Vj 1 " © 
) t° cohomology class determined by the cocycle 

M 2 (z\f,g) - {t(z),f(z)}g + (-l)<^{t(z),g(z)}f, 

where t G belongs to the equivalence class T . 

1.3 Central extensions 

Let L be the central extension of the superalgebra L, i.e. L = L © c, f = / + aJ G L, aJ G c, 
= 0, a G K. The bracket in L we denote as [f , g] = -(-l) £(f)£(g) [g, f], 

[/, 9} = {/, 9} + C(f, g)3, C(f, g) G K, [f , J] = 0, 

where C(f,g) = —(—l) e ^' e ^C{g, f), s{C) = 0, is a generator of the second cohomology in 
the trivial representation of the algebra L: 

4 r C(/, g, h) = C({f, g},h)- (-l) £(9)E(ft) C({/, h},g)- C(f, {g, h}) = 0. 

It follows from Theorem that the Poisson superalgebra D™- has the central extension 
D™- either if n_ is odd or if n_ = n + + 4. 
Consider C P (L, L). 

If M p G C P (L,L) then M p (f, ...) = M p (f, ...) +m p (f,...)J G L, where M p G C P {L,L), 
m p G C P (L, K), e(Mp) = e(M p ) = e(m p ) = s Mp . 
The differential d ad is defined in a usual way. 
For linear forms, the differential has the form: 

dfM!(f,g) = [M!(f),g] - (-l)< r ^\M 1 (g),t\ -MiQf.g]) 

and can be expressed on the decomposition of L as 

dfMi^J) =0 (12) 

df M x (/, J) = - {Mi (J), /} - C(Mx(J), (13) 

dfM 1 (f,g) = dfM 1 (f,g) - M 1 (3)C(f,g)+ 1 (f,gp, (14) 

where 

7 (/,0) = C(Mi(f), g) - (-l)<f^C(M 1 (g),f)-m 1 ({f,g})-m 1 (3)C(f,g). (15) 
For bilinear forms, the differential has the form: 

d* d M 2 (f,g,h) = (-l)^ h )[M 2 (f,h),g]-[M 2 (f,g),h]- 
_(_l)-(f)-(g)+ £ (f) £ (h) [ M2 ( & h), f] - 

-M 2 ([f , g], h) + (-l) £ ^ h )M 2 ([f , h], g) + M 2 (f , [g, h]) 
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and can be expressed on the decomposition of L as 

dfM 2 (f,g,h) = d?M 2 (f,g,h) + 

+[M 2 (f,3)C(g,h) - (-iy^M 2 (g,3)C(f,h) + (-l)<^+<^M 2 {h,3)C{f,g)} + 
+ [(-l) £(9)eW C(M 2 (/, h),g)- C(M 2 (f, g),h)- (-iy^ +£ ^C(M 2 (g, h)J) + 
+m 2 (f,3)C(g,h) - (-l)<^m 2 (g,3)C(f,h) + (-ijWWW^^, j) C (f, g) - 



-4m 2 (f,g,h)p, (16) 

d 2 ad M 2 (/,<7,:J) = dfM^f.g) + [C(M 2 (f,3),g) - (-iy^C(M 2 (g,3), f) - 

-m 2 ({f,g},3)}3, (17) 

d^ d M 2 (/, J, J) = d^ d M 2 (J, J, J) = 0, (18) 



where 

Mi(/) = M 2 (/,J). 

1.4 Cohomologies of central extension of the Poisson superalgebra 

The following theorems are proved in the next sections. 
Theorem 5 

Let n_ = 2k + 1. Lei £/ie bilinear mappings Mj and Mj /rom (D^~ ) 2 to D"~ are defined 
by the relations 

M\{z\f,g) = m 2ll (z\f,g), M^(/,J) = 0, (19) 
Mi(^|/,y) = m 2 | 3 W,<7), M|(/,J) = 0, (20) 

and tae bilinear mapping L /rom (D,!,) 2 to D2, is defined by the relations 

L(z\f,g) = L l 2 (z\f,g) + ^n ' dz£f(z)g - J 'dz^g(z)f)^ L(/,J) = 0, (21) 

where m 2 \i(z\f , g) , m 2 \i(z\f, g) , and L\(z\f, g) are defined by {71), ana 1 J77)) respectively. 
Let V 2 be the subspace o/C 2 (D"-, D"-) generated by the bilinear mappings Mj, Mj, and 

<5fc,O02,n + Li. 

Taen dimV 2 = '2-\-8kfi8 2)n+ , and there is a natural isomorphism V 2 (B{E^ +1 / -D 2 ^ -1-1 ) — H^ d 
taking (M 2 ,T) G V 2 © (i?™~/-D™~) to iae cohomology class determined by the cocycle 

M 2 (*|f,g) - {*(*),/(*)}$ + (-l) BWeto) {*(s), $(*)}/, 
where t G belongs to the equivalence class T. 
Theorem 6 

Lei n_ = n + + 4. Lei tae bilinear mappings and Q r /rom (D™-) 2 to D™- are defined 
by the relations 

Ml(z\f, g) = gd z f - (-l)< f ^fZ z g, M 3 2 (f , J) = 0, (22) 
Q T (z\f,g) = {r(z),g(z)}f- ^iy(fM 9 ){r(z)J(z)}g+(C 2 2 ^g)f- (-l)<^Cl(r, f)g) 3 
Q T (z|f,J) = 0, (23) 
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where C 2 is defined by J3J) and ( G E™~ . 

Let V2 be the subspace of C*2(D^, D™~) generated by the bilinear mapping M|. 

TTien dimVi = 1 and i/iere a natural isomorphism V2 © ~ i? 2 d taking 

(M2, T) G V2 © (E™~/D™~) to the cohomology class determined by the cocycle 

M 2 (z|f,g) + Q r (z|f,g) 

where r G -E 1 ™ - belongs to the equivalence class T. 

1.5 Deformations of the Lie superalgebra 

Let L be a topological Lie superalgebra over K with Lie superbracket {•,•}, K[[/l 2 ]] be the ring 
of formal power series in h 2 over K, and £[[^ 2 ]] be the K[[/?, 2 ]]-module of formal power series in 
h 2 with coefficients in L. We endow both IK[[ft 2 ]] and £[[^ 2 ]] by the direct-product topology. 
The grading of L naturally determines a grading of L[[ft 2 ]]: an element / = fo + ti 2 f\ + . • • has 
a definite parity e(f) if e(f) = e(fj) for all j = 0, 1, ... Every p-linear separately continuous 
mapping from LP to L (in particular, the bracket {•, ■}) is uniquely extended by K[[/! 2 ]]- 
linearity to a p-linear separately continuous mapping over K[[/l 2 ]] from L[[ft 2 ]] p to L[[ft 2 ]]. A 
(continuous) formal deformation of L is by definition a K[[/i 2 ]]-bilinear separately continuous 
Lie superbracket C(-, •) on £[[ft 2 ]] such that C(f,g) = {f,g} mod h 2 for any /, g G L[[/i 2 ]]. 
Obviously, every formal deformation C is expressible in the form 

C(f,g) = {f,g} + h 2 C 1 (f,g) + h 4 C 2 (f,g) + ..., f,geL, (24) 

where Cj are separately continuous skew-symmetric bilinear mappings from L x L to L (2- 
cochains with coefficients in the adjoint representation of L). Formal deformations C 1 and 
C 2 are called equivalent if there is a continuous K[[/i 2 ]]-linear operator T : £[[^ 2 ]] — ► E[[^ 2 ]] 
such that TC\f,g) = C 2 (Tf,Tg), f,g G L[[h 2 ]]. 

Here as well as in [3], we use more restricting definition 

Definition 7 Formal deformations C 1 and C 2 are called similar if there are a continuous 
K[[h 2 }}-lmear operators T, T x : L[[h 2 }} -> L[[h 2 }} such that TC 1 {f,g) = C 2 (Tf,Tg), f,g G 
L[[h 2 ]} and Tf = f + h 2 TJ. 

1.6 Deformations of central extension of the Poisson superalgebra 

The following theorems are proved in subsequent sections: 

Theorem 8 Let n- = 2k + l. Let M K (z\f,g) = -j^f(z) sinh (%k-^U} ab g( z ). For given 
k, let ((z),w(z) G -E' 2 ^ +1 [[^ 2 ]] satisfy the following conditions 

i) e(C) = l, £(«;) = 0; (25) 
it) M K (z\CX) + w(z)eD 2 n k + +1 [[h 2 }]. (26) 
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Let N 2 | /e ,f,«,(f, g) = N2\ K £, w {z\f,g) +n 2 \ K)()W (i,gp, where 

N 2 \ K , c ,M\fi9) = M K (z\f + h 2 (f,g + n 2 C^) + h 4 w(z)fg, 

n2\ K ,t, w (f,g) = fg, 

N 2Kf)10 (^|a,a) = o. 

Then 

1. every continuous formal deformation of the superalgebra D^ +1 is similar to the super- 
bracket 

[f,gkc,™ = N 2 | K , c , w (f, g) 
with some k and ((z),w(z) G E^ +1 [[^. 2 ]] satisfying ; 

2. the superbracket [f, g] K <iwi is similar to the superbracket [f, g\ K ^ )W , if Ci( z ) ~ C( z ) 
D n n -[[h 2 }} and Wl (z)-w(z)eDZ-[[tf}}. 

Theorem 9 Let n_ = n + + 4. Let CO) G £™+ +4 [[fr 2 ]], c 3 G K[[h 2 ]], C(f,g) = 
jdz {f{z)Z z g{z) - (-l) e W°<*)g(z)£ t f(z)) and 

S 2 |C,c 3 (f, g) = %,c 3 0|f, g) + S2|C,c 3 (f ) SP, 

S 2lc , C3 (z\f,g) = {f(z),g(z)} + c 3 (fS z g(z) - (-iy^gSJ(z)) + 

+h 2 ({C(z),g(z)}f- (-iy^{((z),f(z)}g) , 
s2\c,Mg) = C(f,g) + C(h 2 C,g)f-(-iy {fM9) C(h 2 (J)g, 

<S2|C,c 3 (f, = S2|f,c 3 (f ) = 0. 

T/ien 

1. even/ continuous formal deformation of the superalgebra D™+ +4 is similar to the su- 
perbracket 

[f,g]c,c 3 = S 2 |c, C3 (f,g) 
with some c 3 and ((z) G £'^ +1 [[^ 2 ]] ; 

the superbracket [f, g]f lC3 similar to the superbracket [f, g]^ C3 , if (i(z) — £(z) G 

D n n -[[h 2 ]]. 

2 Superalgebra D^ fc+1 

2.1 Second adjoint cohomology 

In the superalgebra under consideration we have C(f,g) = fg and [f,g] = {f,g} + fg3- 

Consider the cohomology equation d2 d M 2 (f , g, h) = 0. It follows from (|17|) that 
dfM!(z\f,g) = and so, due to Theorem^] 

M 2 (z\f,3)=t°£ z f(z) + {t'(z),f(z)}, t'(z)eE 2 n k +\ e(t°)=e(t\z))=e M2 , (27) 
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It follows from (|17|) also that m 2 ({f, g} , J) = (2 + n + — nJ)t° fg which implies t° = and 
m 2 ({f, g} , J) = 0. In its turn, this gives m 2 (f, "J) = m 2 f, m 2 = const, e{m 2 ) = Em 2 + 1- 
So, we have proved 

Proposition 10 

M 2 (z\f, J) = {t'(z), f(z)} , m 2 (f, J) = m 2 f, 
t'(z) £ E 2 n k + + \ e(t'(z)) = £m 2 , e(m 2 ) = e Ah + 1- 

Further, it follows from (O that dfM' 2 (z\f,g,h) = 0, where M' 2 {z\f,g) = M 2 (z\f,g) - 

fgt'(z). 

So, the proposition follows from Theorem El and the condition M 2 (z\f, g) £ -D^ +1 
Proposition 11 

M 2 (z\f,g) = c x m 2 \ x (z\f,g) + t D {z)m 2 \ 2 (z\f, g) + c 3 m 2l3 (z\f, g) + m 2lc (z\f, g) + 
+ c£m 2 | 5 (z|/,3) + drW2;|/,£), 

where 

m 2 \i(z\f,g) = f(z) (d A uj AB d B ^ g(z), m 2]1 (\f\g) = 0, e ma|1 = 0, 

™2|20|/,#) = 

m 2 \ 3 (z\f,g) = f£ z g{z) - (-lf^gS z f(z), m 2]3 (\f,g) = 0, e m2]3 = n_, 
^(z) = t'(z) + c 2 £ D^ 1 , = £ M2 , 

™2| f W,<?) = {((z),g(z)}f- (-iy^{C(z), f(z)}g, m 2l( (\f,g) = 0, 

C(z) £ e(C(*)) = e Ua + n_, 

m 2 | 5 (*|/, </) = 5 n+ , 2 L^ + 1 , e m2|5 = 1, Lf + 1 = /or k > 1, 
<PdW) G Cip^ 1 ,^ 1 ), e VD = e M2 , 



M 2 (|/, <?) = + 4"Mf,9) ~ C(l {/,</}), 

- |-, k = 0, 

^(/.flO = $n+,2 / dxdr)d£f(x,£)g(x,rj), a k = < 6, fc = 1, 

7 [ 0, fc > 2, 

and i/ie bilinear forms L\ are defined by ill]) . 

To find m 2 (f,g) and the relations between the parameters in Proposition consider 
Eq. (HH. It gives 

d%m 2 (f,g,h) = 3(m 2 -t D )fgh-cla n _[uj(f,g)h + uj(f,h)g + uj(g,h)f], (28) 

where 

m' 2 U\g) = m 2 (f,g)-[^ D (\f)g-(-ir^^ D (\g)f}. 
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Evidently, there exist such functions f,g,hE -D^ +1 that fgh ^ 0, {/, g} = {g, h} = {h, /} = 
and ou(f, g) = u>(g, h) = u>(h, f) = 0. Indeed, let 

supp (/) p| supp (g) = supp (g) p| supp (h) = supp (h) p| supp (/) = 0. 

So, Eq. (|2Bl implies 
Proposition 12 m 2 = to, 

and as a consequence 

d%m' 2 (f,g,h) = -c k 5 a k [cu(f,9)h + co(f,h)g + cu(g,h)f] (29) 
Proposition 13 Cg = for k > 1, i.e. c\ = C5#o,fc, where c$ G IK 
Proof. Consider Eq. (|29jl for the functions f = g = h = ip(x)5(£) ■ 
Proposition 14 Let = 0. TTien 

+ u{f, h)g + u;(<?, = 9, h), (30) 



where 



Proof. 



X2(/,^) = (J dz£f(z)g - J dz£g(z)f 



(31) 



u(f,g)h + w(f,h)g + w(g,h)f = 5 n+ , 2 yJ dxf n _{x)g n _(x) J dyh n __(y) + 
+ / dxf n _{x)h n _(x) j dyg n _(y)+ j dxg n _{x)h n _{x) j dyf n _(y) \ = 



<5n+,2 / dz£{f(z),g(z)}h + cyc]e(f,g,h) 



Thus, we obtain 

M 2 (z\f,g) = cim 2 |i(^|/,^) + c 3 m 2 \ 3 (z\f,g) + m 2 \ c (z\f, g) + c 5 6 kj0 6 2>n+ Ll(z\f,g) + 
+t D (z)m 2l2 (z\f, g) + dftp(z\f, g), 

m 2 (f, g) = (p D (\f)g - (-l) £(/)e(ff) <M|<?)/ + c 5 4,oX 2 (/, <?) + hfg + <?}), 
M 2 (s|/,J) = /(*)}, m 2 (f,3)=if. 

where ^ G C^.K), t D G <p D G ^p^ 1 ,^ 1 ). 

Let M 1D (f) = <p D (z\f) - VxW, M 1D (J) = -t D (z) - b 2 l Then 

M 2 (f, g) = M 2 n(f, g) + df M 1D (f, g) (32) 
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where 

M 2 |i(/,0) = c 1 m 2 \i(z\f,g) + c 3 m 2 \ 3 (z\f, g) + m 2 |c(*|/, g) + c s S k ,oS 2 , n+ Ll(z\f, g) + 

+c 5 Sk,oX2(f,9p, 

M 2 , 1 (/,J) = 

Finally, we have, that up to coboundary, the cocycle M 2 (f, g) has the form 

M 2 (z\f,g) = cim 2 |i(2:|/ ', g) + c 3 m 2 \ 3 (z\f, g) + m 2 \ c {z\f , g) + c b 5 k $5 2 , n+ L\(z\f \ g), (33) 
m 2 (f, g) = 5 k>0 c 5 X2(f, g), (34) 
M 2 (/,J) = 0. (35) 

2.1.1 Independence and non-triviality 

Suppose that 

M 2 (f,g) = dfM 1 (f,g). 

This relation yields 

Cl m 2]1 {z\f,g) + c 3 m 2l3 (z\f,g) + c 5 5 kfi 5 2;n+ L 1 2 (z\f,g) = dfM 1 (z\f,g) - fgMx(z\J). (36) 
Let 

z p| [supp(J) [J supp(^) = supp(/) p| supp(^) = 0. 
It follows from (}3T)|) 

fgM 1 (z\3) = M 1 (z\3) = 
cim 2 \x(z\f,g) + c 3 m 2 \ 3 {z\f,g) + c h 8 kfi 5 %n+ L\{z\f,g) = dfM^f.g). 
This equation has solution for c\ = c 3 = C5 = only. 

2.2 Deformations of Lie superalgebra D^ fc+1 

In this section, we find the general form of the deformation of Lie superalgebra D^* +1 , [/, g]*, 

00 

[f , g], = M*(z% g) + m* 2 (f, g)J = ^M 2i (f , g), 

i=o 

M*(z|f,g) e Dl^iih 2 }}, m5(f,g) e K[[/l 2 ]], £M| = e m * = 0, 

satisfying the Jacoby identity 

(-l) £ C f M h )[[f,g]*,h]* + (-l) e k> e < h >[[h,f],,g], + (-l)^ h )[[g,h]*,f]* = 0. (37) 

WehaveM 20 (f,g) = {f(z),g(z)}, m 20 (f,g) = fg, M 20 (f , J) = m 20 (f , 3) = 0. 
For any k6K, the Moyal-type superbracket 



(- 

is antisymmetric and satisfies the Jacobi identity. 



M K (z\f,g) = i-/(z) sinh ( /^A^JL ) 
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Definition 15 For ( G E 2k + +1 , k, G K, we set 

M*xW,g)=M ll (z\f + Cf,g + {g). 

It is shown in jHj, that if d and £ 2 belong to the same equivalence class of E 2k ^~ l / D 2 ^ 1 and 
M«,cMf>9) e D 2 n k + +1 [[h 2 ]] for all f,g G ^ +1 [[^ 2 ]] then the bilinear forms M K><1 (z\f,g) and 
N K c, 2 (z\f,g) are equivalent under some similarity transformation T, mapping _D 2fe+1 [[7i 2 ]] to 

Af K>Cl (z\Tf,Tg) = TAf K>C2 (z\f,g). (38) 



2.2.1 border 

In ft 2 -order, Eq. (}3Tj) gives an equation 

d^ d M 21 (f,g,h) = 0, £ M21 =0, 

general solution of which is 2 

M 21 (f , g) = M 2 | U (f , g) + df M 1D1 (f , g), 

M 2 \u(z\f,g) = -Kjm^iizlf^g) + m 2 |d(*|/, g), 

e(Ci(*)) = i, CiW e < + 7< + \ 
m 2 |ii(/^) = M 2 | U (/,J) =0, 

M 1D1 (/) = CdiW) + m u (/)J, M im (J) = t m {z) + &iJ. 

Performing the similarity transformation [f, g]* — > [f, g]*r with 3 T(f) = f — /l 2 Mi J oi(f) + 
0(/i 4 ), we can rewrite [f, g]* in the form 

[f , g], = N« [1]iC[1] (f , g) + fr 4 M 22 (f , g) + 0(h 6 ), 

where 

N «[i],C[i](/>^) =N K[lhC[1] (z\f,g)-M K[1] (z\( [1] Xii])2fg + fg'J, 

K [1]Al] (\f,g) -M K[1] (\( [lh Ca]hfg = 0(h 6 ), 

N K[1] , f[1] (/,J) = N K[1] , C[1] (a,J)=0, 

n n 
«[„] = ^^-^Kfc, CH = J^Cfc, 

fc=l fc=l 

and /t 2(n+1) X K [„](2|C[„],CM)™+i is tne ^ 2(n+1) -order term of expansion of M K [ n ](z\C[ n ], C[ n ]) in 
ft 2 -series. 

The condition [f,g], G D 2 ^ +1 implies that M 22 (f,g) G D 2 ^ +1 . 
2 We should set C3 = C5 = because £m 2 | 3 = ££,1 = 1. 

3 Notc that T = 1 + S 2 Mi + 0(ft 4 ) is a similarity transformation if M 1 {z\f),M 1 (z\3) £ £> 2, ; +1 [[h 2 ]] for 
any/eDf/ 1 ^ 2 ]]. 
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2.2.2 border 

The Jacobi identity (|37|) gives the following equations in ft 4 -order 

dfM 12 (z\f,g) = 0, M 12 (z\f) = M 22 (z\f,3), (39) 

fM 22 (\g,3) - (-iy^gM 22 (\f,3) + m 22 ({f,g},3) = 0. (40) 

dfM' 22 {z\f,g,h) + [JgM 22 {z\h, J) - (-l) e ^/7iM 22 (;^, J) + fhM 22 (z\f, J)} = 0,(41) 
A4(z|/^) = M 22 (^|/^)-^ [ i ] («|C[i],C[i])2/^ 

d%m 22 (f,g,h) = (-lY^ h \(-iy^fM 22 (\g,h) 
+{-iy (fHh) fgm22{h, 3) + cycle(/, h)). (42) 
The general solution of Eq. ()39)1 has the form 

M 23 (z|/,J)=fe/(z) + {t 3 (z),/(z)}, 
e$) = e (t a (z)) = 0, t 2 (z)eE™ +1 . 

Further, Eq. (JjQl) gives 

t 2 = 0, m 22 (f, J) = 77122/, r«22 = const, 

such that 

M 22 (2|/,J) = {t 2 (z)J(z)}, m 22 (f,3)=m 22 f. 
The condition e m22 = gives m 22 = and 

m 22 (f 1 J) = 0. 

Further, we find from Eq. (f4~T]) 

M 22 {f,g) = ^p-m 2 \i(z\f, g) + m 2 \ C2 (z\f, g) + 

+ (M K[1] (z\C[i], C[i]) 2 + * 2 («) + c 22 ) /$ + <Cd 2 (^|/, 0), 
M K[1] (z\( {1] , C[i])2 + f 2 (*) + c 22 g Cm(«I/) g Dl k + +1 , ( 2 (z) e 

Finally, we obtain from Eq. (|42jl 

= " (-l) £(/)£(s) CD 2 (b)/ - b 22 fg - /n 2 ({/,^}). 

Introduce notation 

t 2 (z) + c 22 = t D2 (z) + u*(z), t D2 (.) G D 2 n k +\ w 2 (z) G 
Then, we can write 

M 22 (f , g) = M 22 , co (f , g) + df M 1D2 (f , g), 

M 22 \ co {f,g) = ^p-m 2]l (z\f, g) + m 2]C2 (z\f, g) + 

+ {M K[1] (z\( {1] ,([i]) 2 + w 2 (z)) fg, (M« [ i](«|C[i],C[i])2 + w 2 («)) G £>£ +1 , 

M22|oo(«|/, J) = {w 2 (z), /(«)} , m 22 | co (/, flf) = m 22 |co(/, J) = 0. 
M 1D2 (z|/) = Cd 2 (^|/), M 12 (zp) = t D2 (z), m 12 (/) = /i 12 (/), m 12 (J) = 6 22 . 
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2.2.3 Higher orders 

Introduce a form N 2 | K ^ iW (f , g), 

N 2 |«,c, ro (f,g) = N 2 \ K £, w (z\f,g) +n 2 \ K £, w {f,g)'J, 

where 

N^cMf* 9) = M K {z\f + c/, g + Cg) + w(z)fg, 

N 2 \ K ,c,MM = M K (z\w,f + Cf), 

n 2 \ K ,c, w (f,g) = fg, n 2 \ K;(>w (f,3) = 0, N 2 \ K £ iW (z\3, J) = 0, 

e(C) = 1, e(w) = 0, 

C(*)X*) e E^ +1 [[h 2 ]]/Dl^[[h\ 

i ! = M K (z\(X) + w(z)eD 2 n k + +1 [[h% 

Note that it follows from the Jacoby identity for the form A4 K (z\f, g) that 

^(21^(1^0,0 = 0, 

such that 

M ZK (\™,0 = M K (z\M K (\CX) + wX) = M K (z\ijX)^Dl k + +1 [[h 2 }}, 
M K {z\w,() = M K (z\i/>,C) = 0. 

Analogously, the condition 

n 

M Kln] (z\( [n] ,([n])[n+l) +W(z) [n+1] G D 2 n k + +1 [[h 2 }}, W(z) [n] = ^h 2k W k {z), 

k=2 

implies 

M K[n+1] {z\w(z) [n+1] ,C[n+l])[n+2] ^ D 2k + l [[h\ M K[n+1] {z\w{z) [n+1] , C[ n+ 1] ) [n+2] =0. 

Straightforward calculations give that the form N 2 | K ^ >u ,(f , g) satisfies the Jacoby identity 

(-l) e(f)e(h) N 2 | K , CiU; (f , , N 2KCit0 (g, h)) + (-l) £ ( h ) £ ^) N2|KjCiU) (h, N 2]K £ W (f, g)) + 
+(-l) £(g)£(f) N 2 | KiCiU ,(g,N 2 | KiC ^(h,f)) = 0. 

Performing the similarity transformation [f , g]* — > [f , g]^ with T(f) = f — /i 4 MiD 2 (f) + 
0(h 6 ), one can rewrite [f, g]* in the form 

[f,g], = N 2K2]iC[2])U)[2] (f,g)-£ 23 (^|f,g) + n 6 M 2 3(f,g) + 0(n 8 ), 
C 23 {z\f,g) = M^izlCwCmhfg, C 23 (z\f,3)=M K[2] (z\w [2] X[2])3f, C 23 (z\3,J) = 0. 

The condition [f,g], e V 2 n k + +1 [[h 2 }} implies that M 23 (f,g) e T> 2 n k + +1 [[h 2 }}. 
In ft 6 -order, Eq. (J37|) gives four equations. First two of them are 

dfM 13 (z\f,g) = 0, M 13 (z\f) = M^(z\f,3) = M 23 {z\f,3) - M K[2] (z\w [2] ,( { 2]hf, (43) 
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m 23 ({f,g},3) = fM 23 (\g, 3) - (-1) £ ^^M 23 (|/, J). (44) 

It follows from Eq. flMJ) (with the properties M 23 (z\f, J) G £a/£ 3 = 0, taken into 

account) 

M 23 (z\f,3) = M K[2] (z\w [2h C[2])sf + tlS z f(z) + {t 3 (z)J(z)}. 
Eq. (|44j) transforms to 

m 23 ({f,g},3) = (2 + n + -n-)t°]fg, 

and gives 

4 = 0, m 23 (/,J) = m 23 / = 0. 
Now the third equation takes the form 

dfM> 3 (z\f,g,h) = 0, (45) 
M' 3 (z\f,g,h) = M 23 (z\f,g,h) - [M K (z\Cl2),C[2]h + t 3 (z)]fg 

So, we have 

M 23 {z\f,g) = 2l%1 ^ + — m 2 \ 1 (z\f,g)+m 2 \ (3 {z\f,g) + 

+ [M Km (z\( [2] , C[2]) 3 + * 3 (*) + C 23 ]/^ + rffCD 3 (^|/, <?), 
A% WC[2], C[2]) 3 + Hz) + C 23 G ^ fc + +1 [[^]]: 

<p m (z\f) e Df + ^[[h% ( 3 (z) e E^[[h 2 ]]/Dl k + +1 [[h 2 }}. 

The last equation is 

d%m^U,g,h) = 0, m 23 (f,g,h)=m 23 (f,g,h) - [<p m {\f)g - (-l) £(/)e(9 Wl<7)i1, 
and it implies 

m 23 (/^) = ^ 3 (|/)^-(-l) £ ^^3(b)/-6 23 ^-^i3({/^}). 
Introduce a notation 

h(z) + c 23 = ^(s) + w 3 (z), t D3 (z) e Df+\ w 3 (z) e E™ +1 [[h 2 ]}/Dl k + +1 [[h 2 }}. 
Then, we can write 



where 



M 23 (f , g) = M 23 , co (f , g) + df M 12J3 (f , 



M 23 \ co (f,g) = 2hl ^ + ^ 2 m 2 \i(z\f, g) + m 2 \ Ca (z\f, g) + 



+ (aM*KM'Cm)» + (•^^i(^IC[2],C[2]) 3 + ^ 3 (^)) e £>f + +1 p 2 ]], 

M 23 | co (2;|/, J) = {w 3 (z),,/(z)} + A^« t2] (^|w[ 2 ],C[2]) 3 /, rn 23 \ co {f,g) =m 23 | co (/,J) = 0. 
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M 1D3 (z\f) = (mW), M 13 (z\3) = t D3 (z), m 13 (f) = // 13 (/), m 13 (J) = b 23 . 

Performing the similarity transformation [f , g]* — > [f , g]^ with T(f) = f — h 6 ~M.i£> 3 (f) + 
0(h 8 ), we rewrite [f, g]* in the form 

[f,g]* = N 2h3]iC[3]in3] (f,g) + 0(^). 

Proceeding in the same way, we finally find that up to similarity transformation, the 
general form of the deformation of the superalgebra D^ fe+1 is given by 

[fjgj* = ^2|«;[ 00 ],C[oo],«[cxi] S)j 

( [oo] (z), W[oo] (z) e [^ M (^IC[oo],C[oo])+^[oo]W]e^ fe + +1 [[^ 2 ]]. 
3 Superalgebra D^+ 4 

In the case under consideration we have 



C(f,g) = j du([£ u f(u)]g(u)-f(u)£ u g(u)) 
= 2 J du[£ u f(u)}g(u), S u = l- l -u A d u A . 



3.1 Second adjoint cohomology 

We solve in this section the cohomology equation 

dfM 2 (f,g,h) = 0. (46) 

It follows from (JT7j) that df d Mi(z\f, g) = 0. The general solution of this equation has the 
form 

M 2 (z\f,3)=t°£J(z) + {t'(z)J(z)}, 



where 



t>(z)EE::+\ e(t°)=e(t'(z))=e M2 . 



n+ 

Since C(f,Sg)) - (-l)< f ^C(g,£f)) = 0, we have 

C(M 2 (\f, 3),g) - (-iy^C(M 2 (\g, J), /) = C(t', {/, g}) 
It follows from (|T7j) also that 

m 2 ({f,g},l)=C(t',{f,g}) 

which implies 

m 2 (f,3) = C(t'J)+mf. 
Further, it follows from (|16|) that 

d*Mfc\f,g,h) = -t°[C(f,g)£ z h(z) ~ (-l) e(/)e(3) C(/, h)S z g(z) + C(g, h)£ z f{z% (47) 
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where 



M&\f,g,h) = M 2 (z\f,g,h)-C 2 (z\f,g), 
C 2 (z\f,g)=t'(z)C(f,g). 



Here we used the relation 



M 2 (z\h, J)C(/, g) - (-l)< f ^M 2 (z\g, J)C(/, h) + M 2 (z|/, J)C(^, /i) = 

= t°[£ z h{z)C(f,g) - (-l) £{f)£{9) £ z g(z)C(f,h)+£ z f(z)C(g,h)} - dfC 2 (z\f,g,h). 

To solve Eq. (J47)) . consider it in the following domains 
1) 



0. 



z p| [supp(/) y supp(^) y suppO) = supp(/) p| [supp(#) y suppo) 

2) 

P| supp(/) y suppO) = supp(/) P supp(#) y supp(/i) = supp(g-) Psupp(/i) = 0. 



3) 

2 p [supp(/) y supp(^) y supp(/i) = 0. 

4) 

^ysupp(/)y supp(#)] psupp(/i) = 0. 

In each of these domains, the r.h.s. of Eq. ()47|) equals to zero, and we have (for details see 
0) 



M' 2 {z\f,g) = J dua(u)[S z f(z)g(u) - f(u)S z g(z)} + 

+ / du{{m\z\u)JXz)}g(u) - (-iy^{m\z\u),g(z)}f(u)) + 



+fi(z) I du{[£ u f{u)]g{u) - f{u)£ u g{u)) + df( 2 (z\f,g) + M 2 \ loc {z\f,g). 



Let 



Then 



\z[J supp(/i)] P [supp(/)ysupp(^) 







which implies 

{h(z),n(z)} J du{[£ u f{u)}g{u) - f{u)£ u g{u)) + £ z h(z) J dua(u){f(u),g(u)} + 
+ [ du{m 1 (z\u),h(z)}{f(u),g(u)} = t°C(f,g)£ z h(z). 



18 



Choosing h(z) = const we obtain 

J dua(u){f(u),g(u)} = -t°C(f,g) t° = 0. 

So, we have 

M 2 (z\f,g) = c l m 2ll (z\f,g) + c 3 m 2 \ 3 (z\f,g) + t D (z)C(f,g) + m 2lc (z\f,g) + dfip D (z\f,g), 
t D (z) = t'(z) + c 4 e Z^+ +4 , e(t D (^)) = £m 2 , 

C(z) G ^ +4 /^: +4 ,^(CW)=^m 2 , £ M =e Mj , 
M 2 (z|/,J) = {t D (z),/(z)}, 
m 2 (/,J) = C(t D ,f)+mf, 

where the bilinear forms m 2 \\, ^2|3 and m 2 \£ are the same as in the Subsection 12.11 
To specify the parameters, use the relations 

(-l^WcCmand/, h),g)- C(m>\i(\f, g),h)- (-y {f)e ^ + < f) < h) C(m 2]1 (\g, h),f) = 

= -a J du[f( u ) (y A u AB d B y g (u)}h(u), 

(_l)<^)C(m 2 | 3 (|/, h),g) -C(m 2{3 (\f, g),h)- R £(/)£(s)+e(/)e(h) C(m 2 | 3 (|s, &),/) = 0, (48) 

(-iy i9)£ih) C(df^(\f,h),g) - C(df^(\f,g),h) - (-y^ +£ ^c(dtM\g,h)j) = 
= d t *[D <: + C^ D }(f,g,h), 

where 

Ddf,9) = C((,g)f- (-l)< f >MC((,f)g, 

c VD (f,g) = c{<p D (\f), g ) - (-iy if)ei9) c(M\g)J-)- 

To obtain these relations, we used the following ones: 

J dzf(z)£ z g(z) = - J dz[£J{z)]g(z), n_ = n + + 4, 
C({t, /}, g) - (-iy^C({t, g}, f) = C(t, {/, g}) 

J dzf(z)[g(z) (d A u; AB d B yh(z)} = J dz[f(z) (d A u AB d B yg(z)]h(zy p = 0, 1, .., 
= 2/(z) 
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It follows from also that 

4 r m' 2 (/, 9, h) = m[C(g, h)f - (-l) e ^C(f, h)g + C(f, g)h] - 
-4 Cl J dz[f(z) (d A u AB d B y g (z)]h(z), 
m' 2 {f,g) = m 2 {f,g)-[D < + C VD ](f,g). 

Let now 

supp(/) (Jsuppfo)] p|supp(/i) = 0, g(z) =1,26 supp(/). 
Then we have mC(f, g)h = —d^m' 2 (f, g, h) and so m = 0. In such a way 
d%m' 2 (f,g,h) = -4d y <**[/(*) (V^«9 B )%( 2 )]/^). 

Due to non-triviality of the cocycle / dz[f(z) A uj AB d B y g(z)]h(z) G C 3 (D^:,K) (see 0) 

we have ci = 0. 
So, we obtain 

m 2 (f, g) = D c (f, g) + C VD (/, <?) - 6C(/, g) - <?)• 
Finally, the general solution of Eq. (|4fi|) is 

M 2 (f,g) = M 2 | 1 (f,g) + dfM 1D (/,( 7 ), 

M 2 \i(f,g) = c 3 m 2 \ 3 (z\f,g) + m 2 \ ( (z\f,g), m 2 \i(f,g) = D c (f,g), 
M 2]1 (f,J) = 0, 

Muj^I/) = <p D {z\f), M 1 (z\3) = -t D (z), mi(/) = mx(J) = 6. 

3.1.1 Independence and non-triviality 

Let us suppose that 

M 2 | 1 (f,g)=dfM 1 (/,( ? ). 
It follows from this equation that 

c 3 m 2 \ 3 {z\f,g) = dfM[(z\f,g) - C(f,g)M 1 (^) (49) 

for some M[(z\f). Let 

zf] supp(/) |Jsupp(5f) = 0, g(z) = 1, z e supp(jf). 



It follows from Eq. (fl9]l 

Mi(*|{/, (/}) + C{f,g)M x {3) = => Mi (J) = 0, 
but then Eq. (}4*9"j) has solutions for c 3 = only. 
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3.2 Deformations of Lie superalgebra D^+ +4 

In this section, we find the general form of the deformation of Lie superalgebra D™+ +4 , [/, g]*, 

oo 

[f , g], = M*(z|f, g) + m* 2 (f, g)J = ft a M2i(f , g), 

1=0 

A£(z|f,g) e D^ +4 [[h% m* 2 (f, S ) e K[[h% e M * = e m * = 0, 



satisfying the Jacoby identity. 

3.2.1 border 

We have 

M 20 (f,g)={f(z),g(z)}, m 20 (f,g)=C(f,g), M 20 (f, J) = m 20 (f, J) = 0. 

3.2.2 /reorder 

In ft 2 -order, Jacoby identity gives the equation 

d?M 21 {f,g,h) = 
The general solution of this equation is found in the preceding section 

M 21 (f , g) = M 2 | U (f , g) + df M 1D1 (/, g), 

M 2 \ n (f,g) = czm 2 \ z {z\f i g) + m 2 \ Cl (z\f\g), e(&) = 0, 
m 2 \n{f,g) = D Cl (f,g), 
M 2 |n(f l J) = 

M im (f) = <p m (z\f) + m u (/)3, M im (J) = M im (z\3) + b$. 

3.2.3 Higher orders 

Introduce a form 

S 2 |c, C3 (f,g) = % jC8 (z|f,g) + s 2 \ Ccs (f,g)3, 

S2\(,c 3 (z\f,g) = {f(z),g(z)} + c 3 m 2 \ 3 (z\f,g) + m 2 \c(z\f,g), 
S2\c,c 3 (f,g) = C(f,g) + D ( (f,g), 

5 2 | C;C3 (f,J) = s 2 | CjC3 (f,J) = 0. 

The form S 2 |^ C3 (2|f , g) satisfy the Jacoby identity 

(_l)<f>(h)S 2|C!C3 (S 2 | C>C3 (f,g) ) h) + cycle(f,g,h) = 0. 

To prove this fact, one should use the fact that the form SW C3 (;z|/, g) satisfy the Jacoby 
identity (see the relation (|48j) . and relations 

(-l) E(/)E(h) C({/, g}, h) + cycle(/, g, h) = (-l)^< h ^C(f, g, h) = 0, 
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(-l) £(/)£(/l) C(m 2 | ? (|/^), h) + cycle(/,<?, h) = -(-l) e ^ e ^D ( (f,g,h), 

g}, h) + cycled, g, h) = {-If^d^Dtf, <?, /i), 
(-l) B(/)B(h) G(m2|c(|/, + (-l) e(/)e(h) £>c({/.0U) + cycle(/,^,/ i ) = 0, 



(-lY^D^Mg), h) + cjcle(f,g,h) = 0, 
( _l )£ (/M/ l ) jD?(m2|?( | / ^ );/l) + cycle(/ ^ ;/l) = o. 

Performing the similarity transformation [f, g]* — > [f, g]*T with T(f) = f — fi 2 Mu(f) + 
0(h 4 ), one can rewrite [f, g]* in the form 

[f,g], = S 2 | C[1]iC3[1] (f,g) + £ 4 M 22 (f,g) + O(ff). 

In ft 4 -order, the Jacoby identity gives the equation 

d 2 M 22 (f,g) = 0. 

Proceeding in the same way, we finally find that up to a similarity transformation, the 
general form of the deformation of the centrally extended super Poincare algebra is given by 

[f,g]* = s 2 |c [ooll c 3Ioo] (f,g)- 
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